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naffT-AUATKTWfigp^arttCTT a hbw 

l Robert A. Pred,Pb.D., hereby declare: 

1. I ib Dinette of Stem Cel Trueptont Labontorice and Applied Research 
a HackanaadcUntarrity Medical Caotar to BadGaoaadc, New Jaraay. I have authored 24 
pub&abad leUntific paper* hi the area* of CD34+ eaS jdoetisa, boon narrow aad atwn eel] 
tnmpiantation, and related flektt. A copy ofay Cunicstom Vitae it attached hereto u Exhibit 
A 

2. Prior to aeoeptins ay ounent peeriiea, I *oe employed it the New Ye* 
Stood C«tar, whan I mi napooribk 2br prooeorim oof blood and bone marrow tor uao la 
maapleattrion procedural Then I honamr ftraillir with the capabffiriae cfBctter'l Iaoiexg 300 
Magnetic Cefl Separator Sywa, wMah w u— i a peri p her a l Maori rtan eafl CPBSC*) 
tnnqdarastfer. I am abo tonOtar with Batts's newer modal, the 3001, which ii being uaad at 
both the New York Blood Ceeternd HadonaackMadfeelCiaarfif PBSCveaapitata. 

3. lw» dm Principal Tnv oa ri g tl or to two B e e t a r ip eeao r e ri , P D A ap pro ved 
dtaical triala trial fee bolexto 3001, widi the leotant 300 as t back-up, it Maw Yoric Blood 
Caster. Oac wee a readoarisad brae* <aaoar trial iawoMnfsialocoeatnniplaoUi the other wae 
m allnfl— iedr trial lane alas toe Marital bwaariptoria a riafe 4 bawat caicar dHeal trial 
underway at New York Blood Center voder aa £D* in sty acme- fWn trial origianQy weed the 
Iaahncto 300 and wae «ubenqu«triy mod&ad to nabetitate ton Iaohsc# 3001 Finally, I vo involved 

aa T ill in ai in j Tiri aelQamr tn i nramfrf ipanail nuttlrrrfar ftT trial — hd^fi rrliTT ~ ** * 

wwfo aad other dwn tor tho tranfeet rf ia et aa t ad a tooneteanea. la tUa trial, wovovahf 

the 3001 tor aetoorioc of CP34» peripheral Mood crib 


■ttoctoiy, We hive aoan ac dda yad ro gr a ftrain following my of the procedorta. Yields and 
pw«» of CD34+ ecOi have bean very good *<* the wecpiioa atom procedure that produc'd 
v«y hs^b yinia (*2S) at the cxpccee of (datively poor puttty (77. aH). la raced mala uimg the 
J00t with brae* eaaoar patterns mobftttd with ebeotothanpy. we have addend CD34+ purities 
in the rang* of 95-99.5%. 

5. I am also totilUr with CeBPro’t CSP1AXE6 8C awn eafl eoBceBBitor, 
wftjdi has tin b«ea uied m cteacal procedure* at Hacfaaflaadc Medical Center. In comparing the 
IsotaCSOOi with the CEPAATE* SC 1 would tcy, first, tbm tbe oversfl procstabg time k 
virtwlly uteodeei The advancags of tbs Batter device la that it la an* My automated than the 
CaDFro device, whidi redraw aomaadditiaeaiaMul operation 

teeMctei TTm dMhrttcohattWtttioa&oee up in irfHMnttt * heura af technician time, Airing 
wWoh the operator ie able to perfbanothar laboratory dmabaae. Turtbar, the Baxter device la 
our hands hee more coutaandy provided high purities andreoevebas of CD34+ oafli For tbaae 
rouort, nqr la gfcrco to iitoutotheBatnardaTk anBh rtfaaathaCeflFro dawtcalnfature 
proced um . 

6. I undwwnd tint CoBPro ba» tuggearod that >a advantage of its device ia 
to mHghtafthadawira’arectti FDA approval, dtaiciiai ran ua^ for - oflWabaT procedural 1 
on ww rnmplaielj itmsdhnaMt rilh 1 hfr "‘ggrHim. him •VrP* 4, T nifTtl t* Cdth* 
dovin iiw fbr a v«y MTO« laieagOB, and In ^ Jodpn^ atthough pneadato MjM ftr th» 
"oflUabaruaa of approved Avgi and dawkenh knot y* dm that the IDA appnvaa of the oft. 

label utooftMedaviee&r awn eaAaauresaaad/orMieadeMftritoieti it haa m* been 



I d«dan uodar piBaby P«ninr that che ftracoins it flvtt ind coiraoc Boated 


«• 2Sth d*y of JLpdl, 1»7. 
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CURRICULUM V7TA1 


Rabert A* Preti, Pb.D 
SONuncyRotd 
Ridgefield, C7 06877 
(203) 438*6107 

Personal Data 

Birth Date: January li. 1957 

Work Ad dr eat; Hackensack University Medical Center 

30 Froepea Avenue 
1032 Pavilion West 
Hackensack, New Jersey 07601 

Phone: (201)996-2189 

Fax (201)996-4979 

Education 

1978 B.S. biology, Fortifies University, Bronx, New York 

1980 Certification for Secondary Level Instruction 

1983 M.S. Biology, New York University, New York, NY 

Thesis tide; "The Effect o ( the Hepatic Erythropoietic Factor on the 
Anemia Related to Chronic Renal Failure. 

Advisor. Albert S. Gordon, PhD 

1 987 Ph.D. Biology, New York Ustversty, New York, NY 

Thads title 'Studies on the Effect of Hepatic Erythropoietic Factor on the 
Anemia of Chronie Renal Inauffideacy." 

Advisor: AS. Cordon, PhD 

Experience 

1996-preeeot: Director, Hematopoietic Stem Call Processing tad Applied Research, 

Hackensack University Medical Center, Hackensack, NJ 

1993*1997: Tissue Bank Director, ProocssiDg, Storage sod Distribution 

Director of Laboratories and Applied Research. Clinical Services 
Division. New York Blood Center, Valhalla, NY 



1991*1997: 


Scientific Director, New York Blood Center. Clinical Services Division 
Valhalh, NY 


1990*1991; Assodoe Investigator, Hudson Valley Blood Services, Division of the 

New York Blood Center, Valhalla, NY 

1590-pre**nt Cliaioai Assistant Professor of Medicine, New York Medical College, 

Department of Medicine, YslhaHa, NY 

1989*1990: Research Sdeotist, Marrow- Tech Incorporated, Elmiford, NY 

1984-1989: Post-Doctoral Fellow: City University of New York, Laboratory of 

Experimental Hematology, Immunology, and Tiiaue Culture. 

1985 * 1988: Adjunct Assistant Professor: York College, Health Profoiioat and 

Occupational Therapy (Human Physiology in Health and Disease) 

1987 • 1988; Assistant Professor. Queetuborough Community College, Department of 

Biological Sciences and Geology (Human Physiology tad Anatomy) 
Department of Biological Sciences and Geology: Human Physiology and 
Anatomy. 

1984*1989: Adjunct Assistant Professor Hunter College, Division of Medical 

Laboratory Sciences (Hematology, Histology, Immunology); Division of 
Nutrition and Food Science (Hunan Physiology). Adjunct Lecturer 
Department of Physical Therapy (Physiology) 

1978 - 1 983 Elementary and Secondary Level Educator. Bronx, NY 

Memberships: 

1988-1990. Society of Anilytial Cytology 

1 992* present: International Society of Hematotherapy sod Graft E ng i n ee ri ng 

1 993* present American Association for the Advancement of Science 

1 993-present: American Society for Blood said Marrow Transplantation 

1990* presets American Association of Blood Banks 

Committee Appoiatme&ts/Aettvitfaa: 

1990-present; Chair, Stem Cell Tranaplaaation Research Team, New York Blood 

Center, New York Medical College 



1991- 1 995: Safety Committee - New York Blood Center Clinical Service* 

1 992- 1 994- Quality Management Board -NYBC 

1992-1996: Membership and Survey - International Society of Hematothenpy and 

Graft Baghaaring (ISHAGE) Constitution and By Laws - ISHAGE 

1 992- preseat: Stan Cefl Baaldng Committee • New York State Department of Health | 

1 993- pmcm: Treasurer - International Society of Hematothenpy tad Graft Engineering [ 

1 995- 1 996 Regional Director, North America, ISHAGE Education Committee j 

1994- preaent Member • Scientific Advisory Board, Baxter Immunotherapy, Santa Ana, 

CA 

1 996- preeant: Member- New York State Department of Health-Cord Blood 

Subc om mi t tee 

' 996-present Member • Advisory Boecd • Bloodline . On-tine Hematology Resource • 

(Gudge-Kirdeo-Jenamga, NY 

FobUcatioae: 

1 Zuckamm GB, Naughton BA, Giito A, Pred RA» and Gordon AS (1984). TheEffbctof 
Mctfayicefluloee on Extrarenal Erythropoietin Production. Pioc. Soc Expti. Biol. Med. 

176 197. 

2. NaugttaOO BA, DORdbtl BS, Prett BA* Hide, ML, and Oordon AS (1964), Hepatic and 
Baud Erythropoietin Production During Various Intervals of Short-Term Hypoxia. J. 

Mad 15 45 

3. Hula MA,Naugtbon BA, Mirand EA, Leong S, Pmi BA, and Gordon AS (1985). 

Effects of Interferon on Murine Erytftropaiaaia. Life Sciences 36:2469. 

4. Domfast BS, Naughton BA, Pretl BA, Huie ML, and Gordon AS (1966). Temporal 
Rdidoa Between Hepatic Erythropoietic Factor end the She of Rtf Erythropoietin 
Production. Ana Ctin. Ub Sd. 10.412. 

5. Naughton BA. PretiRA. Naughton GK (1917). Hematopoiesis on Nylon Mesh 
Templates. Long-Term Culture ofRtt Bone Marrow Celia J. Med. 11:219. 



6 Naughton BA, Pled. RA and Naughton OK, (1989) Suspended Nylon Screen 

Long-Term Bon* Marrow Culture* a s Substrate* for Cytotoxicity Determination* 
Alternative Methods in Toxicology, 7.245-253. 

7. Naughton BA. Naughton GK. Preti RA, Jacob L, and Lipton JM (1985). Multilineage 
Hematopoietic Expreaioa in a Dvee-Dimenaionai Long-Term Bone Marrow Culture 
System. Ann. Clin. Lab. Med. 92:65-73. 

3. Preti RA, Ahmed T. Aytllo J. Argan l, Wucs; D, and Ciavtiella D (1992). Hemopoietic 
item cell processing: companion of ptogmhor cell recovery using the Cob* 2691 cell 
wejher andthcHeesnooetk* V50 apherens system. Bone marrow Transplantation, 9, 
377-381. 

9. Ahmad T. Preti RA, Wue* D. (1992) RefHgeranen Storage ofBoae Marrow In: Bone 
Marrow and Stem Ceil Processing: A Manual of Cuircas Techniques. Areman, J Joachim 
Decg, R A Sacher, eds. 

10. Chertkov JL, Jiang S, Lutton JD, Herrijon X, Preti RA,.Levere RD, Abraham NO. ( 1 993) 
The hematopoietic stromal auoroeavironaent promote* retro virus- mediated gene traaafer 
into hematopoietic stem ceils Stem Celia 11: 161-175. 

1 1 . Preti RA. Coiiina N. Gee At (1993). ISHAGE bone marrow procesiing survey: Report 
on ea mteraatiooal isfbraatioa gmhering process. JHematotheeepy 2:103-109. 

12. Preti RA, Raas E, Citvaretta D, Fm Y, Cook P, Wong G, Wuest D, and Ahmad T. 
(1994) Refrigerated stonge of boo* manow for transplantation. Bone Marrow 
Transplantation 13:3 253-260. 

13. rrtd RA, Parky TJ, Pan Y, Ahmed T, Rose M and Ctovarella D. (1994) The Combined 
Use of Soybean Agglutinin and Inmuncmagaotic Beads for T Lymphocyte Subset 
Depletion of Bona Marrow Allograft: A Laboratory Analysis J Hemnothempy 3-111- 
120 

14. Ahmed T, Preti RA, Raai E, Farley T, Lake DE, Beer ^ Cook P and CJva^D^ 
(1994) Parpharal Blood Moaonudeer Mobilization with Sargramostim (QM-CSF): Prog, 
dm. Bid. Res 389:457-462 

15 Qrecnfdd J, Noiaat-Pirenne J, Oluwvd* ST, He*dor£fer CA, PretJ RA, Hardy MA, D* 
QrooteD ad FrsnchimoQt P (1994) The Effect of UVB Irradiation on Proliferative 
Activity and Cell Growth Potatial of Cord Blood. Transplantation 58:504-510. 

16. Fsrley TJ, Preti RA. Ahmed T, Ciaverdla D. ( 1994 ) ATwo-Pbaae Approach to B 
Lymphocyte Purging of Autologous Bone Marrow Oralis fbr Patients wah Malignant 
Lymphoma Contaminated Booe Marrow; Advances in Bone Marrow Purging ana 
Processing. 105-109. 



17. Fin Y, Priti RA, Atari T, CiavereUi D. (1994) Silicon and Purification of CD34+ 
Cell* Using Mcnodooai Antibody aod Fwrofluidi: Advances in Bone Marrow Purging 
uti Procuring; 309-3 15. 

18, Atari T, Preti RA, Kui E, Farley T, Lak* DE, Baer M, Cook P, Ciavareila D. (1994) 
Peripheral Blood Mononuclear Mobilization with Sargumostun (GM-CSF) Advance* iii 
Bone Marrow Purging and Processing, 457-462. 

1 9 Preri BA, Galle K, Kuhn* BE, Ciavareila D. (1994) Computerization of the Bone Marrow 

Processing Laboratory; Current Progress and Future Directions; Advances in Bone 
Marrow Purging and Processing, 747-751. 

20. Atari TA. Lake D, Feldman E, Seitar K, Hdaon L, Mitteiman A, Pucdo C, Chun H, 
Grime K, Akhtar T, Perchiok J, NiaaiZ, Pied RA, et al. Factors Influencing Prognosis 
Alter Dose intensive Thenpy tor Recurrent or Rdhctojy Hodgkins Disease; Results of 
Sequential Trials: A Case for Treating Patients with Resistant Disease. Annals of the New 
York Academy of Science. 1-12, 1995. 

21. Hclaon C, Melamed MR, Bravseman S, Tragaaoa F, Prtti R, Heleoo L VA-ES-BJ an 
cpitbaiold sarcoma ceil line. Is 7 Oncol 1995;7:51-56 

22. Farley, TJ, Atari, TA, Fttxgsrald, M, Pred, RA. Optimization ofCDU Selection Using 
Imraunomagnetic Beads: Impticetions tor Use in Oyopreservri Peripheral Blood Stem 
Can Collections. JHenstottatpy 1997;6:53-61. 

23. Ahmed, TA, Lake, D, Bear, M, Feldman El, Preti, RA, at al. Single and double 
autotransplants for relepatng/refreotory Hodgkin’s Di sea se : Results of two conaaoidvt 
triala In press, J Clio Oncol, 1997. 


24 Farley, TJ., Rooney, W. Kuhns. HR. Ahmed. T„ Preti, HA. An luralabontory Quality 
Control Propaa tor Quantitation of CDM+ cells by Flew Cytometry. J Hematctherapy. 
1997; in proas. 

Current Interests: 

The use oi ceU-epedfio uiftce antigens for positive and negative selection of 
hematopoietic populations; particularly in Breast Cancer. 

2. implementation of Diagnostic capabilities tor detection of minimal residual 

disease in fiem cell gnfta. 

Practical matters of hemopoietic stem call coUeetioa processing end storage. 


3. 



4. Continuous development of Standard Operating Procedures for Operation, Quality 
Control and Quality Auuruca for GMP implementation in the stem cedi processing, 
purging and storage laboratory Instituting msduaims for compliance with COM? 
principles in tin cell processing lab. 

5 Examination of the role of HER.-2/nev over expression and amplification in relapse 
following PBSC and BM tranaplantation for advanced Breast Cancer 

6. Alternatives to cryopresarvation for short-term storage of hemopoietic stem ceils for 
transplantation including combinations and timing of growth fhctor 
adainimration/exposure in vitro to enhance rranaplaat ability of hemopoietic item cells. 

7 . Development of in on-line, integrated network computer system for the stem cell 
laboratory and apheresis activitiee. 

8. Advisory and analysis for FDA aotivttiee and opinion! regarding the field of Hematopoietic 
Stem Cell Transplantation, particularly whh respect to FDA's interpretation of nuunal 
manipulation and its implications. 

Maaaicriptl la pregrwei 

1. Farley, TJ, Ahmed, TA, Preti, RA. Use of Aml-CD33 Monoclonal Antibody and 
Imnatnomagnadc Beads for Ex Vivo Tumor Cell Depletion of Bone Marrow in Acute 
Myeloid Leukemia. In preparation. 

2. Farley, 1J, Ahmed, TA, Kuhas, ML, rred, RA. Comparison of Three Methods for CD34 
Enumeration. In pr ep a ra tio n. 

3. PTTti, BA, Farley, TJ, Rooney, W, Paled, C, Sheehy, J, Nadasi, S. Bone Murow Bufly 
Coer Concentracion Using the Freaentua A3104 Apberew System, in preparation 

4. Pred, HA.. Zahoa. K. Jenna, A.A.. Peeora, A.L Effect of laterfacn , 0®et (I/O) 
Adjustment on Cofleetioo Efficiency Using the Feawal CS3000 Plus Blood Cell Separator 
for Peripheral Blood Progenitor Call (PBPC) CoOeeden. Submitted for publication. 
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Optimization of CD34+ Cell Selection Using 
Immunomagnedc Beads: Implications for Use in 
Cryopreseived Peripheral Blood Stem Cell Collections 


TIMOTHY J. PAULEY, 1 TACSEET AHMED, 1 MAURA FITZGERALD, 1 and 

Robert a. nun 1 


ABSTRACT 

Isolation of CD34+ ctlM from bone marrow, umbilical cord blood, and ao MB a od peripheral blood 
item call (PBS C) coUaedfM baa many potential cUakal bendta. The aim of tfcja study w u to oral* 
uata dm oat of the ISOLEX 300 eytiem to mlect hematopoietic : preeureors and determine th* rf- 
fectirenece at ccatamlaatiitf bunor ealla front eryopraeervedAhawed PBSC. Madina ra- 

cowry of CD34+ nils and CFU-GM eoloalm w«» 71ft and «Lf ft, rac p codvc l y, ariof a protocol 
optimised for oor laboratory. A aaaan 19 lofj# doeranaa la eootasaiaatiaf braast carcinoma cada 
was sacs after d» tekedoa procaah Selected CD34+ edit underwent a second round of erya* 
praaamuioa/tiuiwiaf while rcuudog 19.0% vtabQity and 73Jft recovery of CFU-GM colonic*. 


introduction 

A omat dial or mtwi bss bees (dewed racemiy 
oa derelopinf methods to isoista tec CD34+ cell 
population from bom marrow, cote blood, and pedpb- 
mi blood icufcaplMtsu produce. Tbow effort ante 
firoot tea imoal ideadflccdoo of tea CD34 JBCfco aod it* 
pmaoce oa tea surface of cell* is tea cady mice of 
hamampoiede devatopmeot (1>. Tic temerity of isolation 
nstedokifica roty oa tec use of aofl-CDM maoodoaal 
aadbodicc (mAh) ia eombiaadoa with a cteqac means of 
ciptnzisi thi hanuopoMe ymmii liupltt Wr 
Elude unBunomacactk paitidm CL3X rddia- Wcda m- 
mua oa bectp doc (4), jamobUiadca an iodd «urfrcc*(3l 
and fluoneeaaee-cetivamd eafi aateai (5). Ota of tea 
pceouica of CD34+ actecdea tadmolarica is tee passive 
dcplcdoo of eonaminadne tenor cells item tec atm call 
product (7.1V Thll U of particular baporanea fdtowia| 
\1 m danoacamioft teat disease relapse after a ata to f 

wmpUim&OO of born esenowhm tarn aaioomte with 

tec inftistoa of tumor oalla hi the part (910V Mobilised 
peripheral blood i* also often eenteimaatad with tumor 


call (U), attteQfA to a tetter dune. friospiimseion of 
CD34+ selected cells hac bean demoasoated paavioualy 
u note ia weccMfU bematopotede tnpaftmeal o bo* 
tome (12V la this report. o pc rntrni oo of a 034+ im- 
imaoaa(Dadc jelecdon nteod uaixif tea ISOLEX 300 
w« undtetakao. with tea goal of achieving maximum n» 
covary and purity of tec CD34+ population. Is adddoa, 
tec amor detection cspabUttM of tec methedoioey were 
evaluated. 


MATERIALS AND METHODS 
Sfiteimtni 

Per tea acriea of experiments dcaigacd to optunlte tec 
ISOLBX syaam (Baxter Healthcam. Oiicaja ID for our 
j to na ry open ri or. imail aiiquoa of freshly eolieeted 
peripheral Mod spheres* (PBSC) praducta wen eta* 
player. Ail products were collected via the Spectre 
(COTE BCT. Lakewood. CO) from periemt cliat&osed 
with aee.Hodpksfl't lymphoma (teWT ) m tweeat ewi- 


i W»w Yen Bleed Cm. CKnUel Servtees. mi tea Ate* Y«dk XMUal VUMIU, New York lOiM. 
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WMUNOMAONffnC CM4* SILCCTION 


0 / praxssin*. 1*0 l.FITC. 1*01 -PR CD34-HTC, CD30- 
PB, CD43»PetC? (Becton Diddnaon, San Jon, CA). 
VtaWKy of CD24+ ceus wai determined utiaj piopM* 
ioa iodide CSSgm Chanted, St lew*. MO). Samples 
wen stained with 2Q of the moQoeJooai fee*e» at 
**C for 30 min. Propidiua iodide (5 /ig) *n added 3 
ain Mon cooplatica of the nobody incubacon. 
Erythrocytes in all sanpioa wen lytod with t 0.17% 
NH«G ioJudoe, and the ceils were dm 
imp e n de d in &-PM. and analysed iaaedlaaly by flow 
cytometry. 

Hematopoietic colony assay} 


mi in in en many syttana optimised to *row SK-BR3 
wfaMio. Ooe aillioe eeflj boa each maple were plated 
on O.J* B **ykeUuloie (Stem Cell Technoiogim) io du> 
pHate io iS max flahee. rhe plating medium was wp- 
pleneMd viih l(m FBS and 200 u* ef tluaunine bw 
m hematepeufle growth factor*. Cultures wen ao 
beted at 3% CO* and 37*C ftr 1 week. SX-BRJ colonies 
wen characterised by com pa ct duets* of paw than 
100 eeila. No cciooias of bamawpowoc «1 gin wan ob- 
aenred in these assays. The tool lumber of SK-BR3 ceils 
coatt mm a cnt my product was determined by multiply* 
in* the avenpe number of SK-3R3 coiomar oo the plain 
by the formula: Total nue looted eeila in PBSC/ 1 x 10*. 


Coleayfomin* tmyi wen pe rfo rmed ostltf 0.9% 
mothykelluloeo (SteaCail Taehaologiaa, Vaaeoovae. RJCSUT.TS 

Canada) in d u y li r a ra in 13 mm dishes. Media war* sup- 
plemented wiih 400 Ufai of CM-C8P (tmnusan Carpi. The melts of the opdauaeaon experiments win the 
Send* WA) and 1.23 U/ml of erythropoi t dn (Amgen aad-CDOd mAh clone 9C3 an shewn in Ftgura 1. 
Blol o g k als, Thousand Oaks, CA). Viability of the spec- Setundoo of d*e suifne expmeed COM epitopes 'was 


inane was determined by exclusion of tzypnn Mae dye 
(Sigma) is Miwii by light aicnaccpy. Preselection 
andCD34- ^ODBMts wen plated tisifil 4 x leviable 
coils, and the CD344 tattoo was pined with 4 x 10* 
viable ceOs. Cuitune wen twntHwed « 3% COj and 
37*C 0 b diy 14, CPW3M coionne wen scene tf may 
ecoaiatndef nan than 50 cella, sad BFU-E edemas wm 
counted if they eoadned of men than 200 calk 

Evaluation ofpautvo turner call rtmoval by 

CD 34* cell selection 

A brum tamer eeO line (SJC-8B3) was ettiund sad 
nai mined in T-230 flasks (Cerda* W«*. Cerda*. 
NY). Tmec nils war* origiBeDy mded at t ppronfr 
matey lx 10* oalk par flask in 10 ml of McCoy's 3A 
aaedfm (COCO BRL.Crendklaod.NY) npple m e n md 
•dpi 10% fml bovine aanm (VB#> Slfm a) and BOO mm 
of *hmaMno (tt*mn) Cnlfann wen tauberad at J* 
CO , end J7*C «4 Sad every 3 dny» with huh mnAiaa. 
CeOs wen pam*od appeadmaaaly every 7-10 days 
wton tbs adhanas coll iayn had beams eee fh ian t by t» 
cnorin* dm mndha end iiiwbartl* eridl S ad of IX 
tryprift-IOTA (CISCO) iiMae at TTC tot IS aaio to 
demh the catte from to float Trypsin mi tin a tew aa d 
by dm addition of 3 id of FBS, nd the tupearioa wan 
tnufenad to a 30 ml canted oibe. Tfan nlle were warbed 
by cenolfligadoo ea 300 x * fur 3 min, end dm me** 
nemot wee d toend ed. T%ne wa ehsa worn performed with 
me addition of eulnn medkim, and dm ulte wm wad 
in the GD34* cell mtecricn amdy or ww edi d u do* 
ioumo pnviouely. 

SMU ends wen added to Unwed PMC products 
at a ooQCcundao of 1 amor csH/1000 agefeanxl ewOt. 
Pranme d on. CPM-. and CP34» eafl su p noato o a worn 


aefaievod at teveb afsal to or axcaedag 23 p* of 
body par CD34+ cod. A significant deerun (p • 0.004) 
ta epitope aatunetott wee mo between concenaaticoo of 
U end 0J pffCD 3 *+ ceU. At dm L3 p«/CD34w end 



PIO. L Tluatien curve ter dm aad^D34 moeocioeal m* 
My 9 C 3 . Memramna ef tea run pen Auoweeaoce (MOP) 
Wtewae the de*me ef eefl eorfeae ae0*n aawadn. Cans 
hem NIC mmpHi (n-fi wen tm«4 widi damanae 

moan ef the 9C3 indbedjA feitowae hy an PXTC4i||su joes 

redanutt 1*0 atemrat. Ran* are axprowo aa ne par. 

emta of man (« < 40) MOP cowpend wici a ncs-maiMe 

eonommBprnOOJDnajLA d*dSian(V * WdeiMeww* 
k MOP W« IMB bam* oe U p* ae U eedy^M* to0 as 
MiepenS widi unaaS reawel 
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level appouMMiy 90% of A* avakble CDM epitopes 
ifl a aaopia bad bound 9C mtaeiiki Baud on tba* 
bua, a c coctaci flo c of 13 pgrCDM+ cad *M »wo 
q««uty mi la id opg ima iit m tc&cms and euAol 
teak icMctca procatitm. 

Dia tern the experiment! designed to optima* die 
«• of MagB ia Aa arisetfcn proms ait shown ia Flgcro 
2. Ai cbe MagBAaryet cell ratios iacnaaadl inn wu a 
eoneipoodiat iocmas* in tba overall yield of CD34+ 
cede. At a race of 300:1. the mean (£ 1 itaadaddavi. 
*noo. SO) CD34+ eaU yrtld ia tba final product wu 
70.4% £ 13.3%. However, at this tana ratio. the aver* 
*2* punty of ft* selected product* (61.7% t Hi) «u 
the lowMt observed ia the eapwiaani. The Mghat prod, 
uet punty wee Men in thoe* specimens tested with the 
lowest Mag&fargat sell ratio* (lil). Baaed on th*M 4am, 
* MagBAarget sell ratio ef 100:1 we* used ia (ha eliai 
eel -jftatoi fBprrinrmi 

Tba »au of tba clinical wale p ro cedures wee* to (0 
Jemvownte the Maty of dm oawly Uma> 

tocy-ectia CS94W cafl Hludon pneadiit, (il) datBaiiiB 
Da capactor of tba procedure to racaov* ecmnlMdng 
MtdM CMCifloua ceiu. and (Ui) avabiaa tba uu of 
CD34+ call alactico frna cryopaiarvad PBSC. 
Thawed P8SC coUactad from pa&ana win a U»tQ «7 or 
NHL won tpttad with SK-BR3 nunor ealla and uiad u 
tba source cf CP34+ o*Ut far tase arias of akedoas. 
The avenge (± 1 SD) pissing tffidaocy of tba SK>1U 
ealla in tbua op e n m enu wu lt% (£ 1J%). 

A wamary of iba mabi of tba clinical icala raw ii 
thowt in Table 1. Tba initial five selection ptocadua a 
followed recommended itiidaUnat for taacdai teageats 
with the specimen. Meet importantly, tba Magi mcuba» 
tifm step occurred at a NC coneamndm irt W X 
lO T fal The data from tlrit sane* of p roced ur e s warn 
p ealed sad ifselpated a Creep 1. teb as q iaae fiy , taste 
fivs c lin ical a eele pis sad n ess were undsstohro in white 
the Ma|| incubation tap praroadsd a higher NC soo- 
cMoadoos ranging froa I to It X KfttoL The date ftem 
these five p s mdu n* were lai i g t aad a Quay 2. Than 
«aa ao significant distance between fla group* ia tana 
of CD 34% a MNC% «f da specimen*. However. f*i- 
lowing the ntatis* process, tea wu a tigt i flesndy 
(p - 0.04) higher yield of CD94+ ealla in (be Creep 2 
p r o ce dures a compared will Otwp l. The aadUa tw- 
cevoy ef CFU-OM coMu wu alan tia&fksntly 
tugna <p a o.oa) ta Orettp 2 a caupaiad w*b Ouaf i 
(31.3% vents 27%). However. Caere wu no tigniflaut 
dttfeeace (p - 0 JO) to me rasuiting parity of the sm 
lectad products batw eu fla poop*. Tba aadUn party 
oft&a Group i products wu »3J% (MJ%-»1.I%). and 
far Group 2. tba median putty wa IU% 
(39.4%-94.7%), 

Aft ttmuitadoa of the tuau-depUson attSdu of dda 
opotniaad COM'*' aeiecoon lysaa it shown in Figure 



• COM'YWai 

a eoarftw% 


W.1 Bltals/diffsraiH ra s gra ds toad Aw| «s ml] (CDM*) 
•sdss se avtoagesa raeevwy and policy ef the COM* per* 
tadu in tbs selected fteodoo. (tdaeka lea aradiea en bead 
HIC aaeiplaa (n - 4) an Mpneeal a* as avmga (a t SO). 


3. Aa appronimaaly 3.0 log* dactaaa ia la number of 
cotitamiitating SLIW ceils wu observed fbOowing the 
teketico procadm. Performing tba lekctfoo within the 
higher range of NC concentrations (Gtoup 2 venue 
Group 1) had u significant effect (p ■ 0.24) on tba d» 
plate* of breast tumor cells. Than wu a direct oonda* 
dte b etween the final purity efthaCftM+ selected proda 
ucts sad the amoun t of amor depletion addawad during 
da salaanan presses (r * 0.6S. p ■ 0.05). Howova, 
than wee an aifaifieeM eerndadM betwee n CHM+ 
yteU and aaat dtpladon (r m O.M, p » 0.25). 

During the sodre p ro ca d un . want NC cell loss oc- 
cased bn bus ef the tarnation of eallula agpeguss. 
Raaulri of bo% NC and 034+ eeil recovery »« several 
saga ef the soleatim pnaea « ahewa in Plpse 4. All 

iseulta sere coapand wttii daa eo llaasad laaadiaiaty 
betas da cr yop na c r veton of da ?MC The mean NC 
ra coveay peuntaaw was PM* <± d.1%). «d star all 
washing steps. U bad tadwt dsueaasd to 57.7% (a 
>J%X On complettaa of the aciecuon p to e e d ue. only 
39J% (X 10.1%) of (ha p aec iy opa a ser v ed NC poptala- 
tiOR could be accguand foa between both the COM* 
ad COM- fteedoia. However, the loss of the CDM i 
ceil iry tenugh the various stage* of *a mM* 
dot wu not a saver*. A man 79.5% (.£ 11.0%) of tho 
COM+ ettt poputotio* before CQepieMtfveaien was rv 
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IMMUNOMAONETIC CD34+ SBLBCTON 


Taiu 1. Jvmmut so Cunca Sou CD34+ ssjenom* 
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Purify 
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1 S.2% 
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CFU-GM aeoHty 

r.o* 

31 J* 

0 , 0 * 
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NS 

tXM& dtpfrtitm 

») 
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Oofta) 

(XW-4.10) 
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CDM- 



NS 

Yitu 

49.1* 
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(354*414*) 

(3X7*-M4*> 



•ftMula UM aadltt. wiA bi*-tew »»«•• b pwndww. 



0 *W*1 

• Ifftf I 


FTC. J. a^e<4iii^»«W««W« 
(SK«SJO) wiACD34* tmtia jMiud arty far a*b (iwp 
(a ■ 3) Mlcwtei ctomHto* COJ4* «M» 


covered btwaat tbc CDJ4+ ud CDJ4- toettoi. 
kfMn. to gnuatt lou of CD34+- eclk ecocrad duna* 
to vretiing tups required tfi ratoco platelet co ooalfl *- 
iem m! unbound aad-CD34 aAb CPif* 

Of parieuitr i wim «u to viability of tbt CD34+ 
f.iu iiaiuid Aw to tovad PMC ObUtcdont. Uiidi 
i pnpilrr- iodid* dyu txdufoi Ml a stun all 
ncdiom Intofrirr rr— M ** *» vm% r *» 

la CD94+ all a pdad— yatoow «*• 300* ad a- 
aaMM loon d n wH ba c to «dre aaiaedou paw 
Am (Tabb 1, n - 10). b «••««» <**«“ m- ° 
204* (S13J*) to* b vbbiluy MM| to "■■inb* 


MC pwldMi 

Ciygmcwtoa «* th*CD34+ call* nkrtd 6m A* 
1 b * ««*• (-1 *®> CM 4 * aU 


vttbOlV of U.0* (Sd.7*> r*bb *>• Tto viaM* 

ity of to MC population «at 74.2* (=12.3*) ai 3 cab 


Wia»*(=36.?*)4«f 

S to 30 mb toeubadon required to CM4 oibyaU. At 
AU petal. PM* C* 04*) of ooo^Wd# Iwtocytu 
CD43+) bifl MOM flONMMft* 

Aaiiyiit cf iwmiwwtrir poedil 0 / 

idnrod OMtioui aft* a aeoodtow a ««iaari»d » 

Ttbb 4. P«B| of to dtoto Miaptobto 

talota attay rtaultod n a aatt teeovrey of 724* 
(=iap*)«f to oripoal CFU to* to COJ4* atowd 
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Iwn Tim Pw^Wtoh OM*»^ 

Stag* of COM* eaUmloctlon 


FIG. A. Suavoary of Hi ta c ovy of l u rt arecd sail tad 
CD 34+ nil populanoa* dnu|h «cfc M|i of As reiatdoo 

preesre. teaks as axpiassad is a penanreia ef ivaa* (* 
eovety (si SP)fre *0 t i te rs ) ini posada wi it se cre ted 
«ttt m criftrei p nayopt rerete re tea ftt each PMC (a * 

»o> 


DISCUSSION 

The purpose of chi* itody wo* to dscrenias the opti- 
aai «*odidoai uodor white te 1SOLSX MO tyreaa nwy 
mUm — . recovery and purity ct tit* CDJ4+- 
cells in the tclccred hasten. Are a p ter al aasNst of 
Ma|B roqmod for a rebates p r ocrea is bp— *■* act 
•hotter tte final purity or ovoil n aouvnry of C3D34-t- 
cell* la the trlf*— * *■"*■» b one Bridal lot tte in- 
icadod um of tte aoUa. idreily. bath carpi all navvy 


and product purity «uM bs maximized to provide • high- 
quality product for use in tty application. Fwo ttti 
itadpomt. a MagB /CDJ4* cell tail* of 100:1 offend 
the bat eooprwnue bstwets the two foals. lo ten of 
ante call capnse, liailar rnuls wot obiervad with re- 
tard to utia* saulsr types of M*|S in n«*iov< purlin* 
attiten* (14). There was a direct earreletioo tererem 
Macbltareet cell mrin end tte emotuK of B l ym phocy te 
doplateo. Hew*v*». ia tte tacos* of n*a» v * pan* 
erected*, tte eaptun «f noeurtot call* ia a Utt anneal 
coatidreatea. THa presaaea of aoe-CD34*+ <*U* in te 
labored paodtret parteiteriy if ameriianie, may eoa- 
anbere to direst* rclipre poatmaplam (9-1 1). 

AeqaMng aufflejant number* of CD 34+ call* Co obtain 
rapid ntiiMMitruo eacrefaDStu is a ckakibb (oaL 
However, it may ba poaubfe to achieve ts* poat whila 
abo wnphaitrlm the purity of tte talacred product. 
Trenqpian doaei of CDJ4+ cell* may he Mated oriaf 
mad eeu* expanded naay fold o trite (15). ia tte 
avcei dm these rxpaadad cad* a* espabb of indudng a 
proropt red ihahk tnfcaftaeM. traximizacioa of tumor 
cell depMon it tts rxpeare of cell wovoy is acceptable. 

gvm ia ttb out, sad eadl such tune that tte line* 
dooal activity of ttsse expanded cells is adequately doe- 
uaaeatad, our aim was te epetaias both maximal CD34+ 
recovery sad podtt* Tte Map® wart I ncuh oiad with a 
hUbar NC etacomten then raccoaandad by tte aaa- 
idhctasar. To mrtba affleacy of ttii tasttod. sevenl din- 
kateeab preoadaraa were parftanad tube froasn 
PBSC.TheBOLSX «y«*a* had bean shewn previously 
to bo alNedva whan aibf ptaviootly hut# PMC u 
tte ttunog malarial (15,1#). Two popt of five pence- 
dom ooeb ware used te aaaapara tte odtbwa coll i t now 
wadoahasonCSM* relates. IWo woo a tipifeai 
Ip m 0.04) improvement in recovery of CD 14+ «alb 
whan MafS wore inc* bared with higher NC coacaan* 
dooa ( 1-1 x 10 *rin 0 . Itxmxa ’a fl/. tei« we* m ties if* 
feast change ia tte parity of te reieewd produce* from 
sitter iroopt A poaribb axplanadM for iocreawd 
CD34+ coil yield* ia (bat lnnrreain| tte NC ccaonua* 
tea(dsareHia« iawbationteluao) ftjreaatta MapB tare 
clear proximity with tte carpi call*, thereby tmprovini 
tta eapora sfOcttney of te MapB. 


TasuI Vreaajrr cr Drew PMC Twwuca CQ3** injcnaw 
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EMMUNQMAONmC CD34+ SELECTION 


Taiu i. Vimutt or Cbu P 0UMW6 UOYorumvATUN/ 
Ttewancacwtopmcno* 




Al S sm 

si JO am 

NC 

a>u* 

CDtavcpse- 

10M 

100* 

LOO* 

74.3* (* 111*1 
NO* 

NO 

70.1* (Z 117*) 
13.0* (S 4.7*) 

t.i* (s as*) 


■M*r of impiM <* ■ 10) x 1 SO. 

•tea lim o rt at ei y pesstlaMOAfera-lad aryocnaarotioe. 
*ND. aoc tea*. 


Spiking tte tewed PBSC produca with * biewt ck> 
aiww c*U Um (SK-BXJ) provided a mans of evaluat- 
ing tbs rumor-dapletlon capabilities of ibis teertOB 
matted The sppnuaateiy 3.0 togio laval of SK-Bftt 
depletion reports ) in Has study is simtfir to ttsaitt ra> 
poind Bon studies using a CML call tea (7). Neatly 44) 
logigtanoval of eoDtaanafe|teKr cells «l»o has boa* 
r^ehte (XI). Howevez, ten it evidence to sag|M that 
the degne of tumor eell deplaned is sm ntaiid ■ to 
Unesga of te tuner coll buf hand conalaas to te fi* 
oal polity of flu CD3A+ salad te product (2). A signtf* 
icait ooneladoo (p - 0.053 was siao between die laval 
of tumor call depletion ate tht purity of tba nkette 
CD34+ fraction (P!g. 4). 

TSa a ac u teaa (1:1000) of MMtt edk spited 
into tha thawed PBSC. although witMn tte range of con 
h ia 4* nUnUml fnwltog |g hdg frm* (hiO Off* 

aaiiy saaa ia tha majority of WC nay laa (17). TMa 
level of iMiSig wmt used la data eaperiaaoas to tataia 
that sufBeieat edit would ba pntaai m dmoonwe tte 
paitivo tuuncr-dtplodoo ctpohffidca ti da t tto ttaea 
proas* ideipitialy. Tumor rbiaagaadr asmyt ban baaa 
shewn previously to ba as efltodv* at rktartiag breast 
tumor c winmirlnn at tBnaacydcteaitad tneyi ate 
may also pravtdt m la vino conslaa of a aaaar call's 
grown potential <1 1). 

mfttai&t COM* can mantel on Bomb msc 
collections mealed lavami ttanitiag molts. Mfeereai. 
luidsunguas tamed dutiag tte washSog stops. w«cb 
won imovad mthar by sytiags or leas durtag proeaai* 


Taiu a. fteutaaedre hacvwca Rscovwnr 
pouoww MtavennnvAsaa 
TtMWM 00 CD34+ Saucne fttAsnon* 



Avwedt* 

Pen Pud dew 


ctousm 

t.i X 10» 

U X Iflf 

713* 


(S 1.6 X 10*) 

(s 04 X 10*) 

cs to**) 


1.6 X 10* 

l.X X 10* 

7S.I* 


it 1.9 X 10*1 

(s 1.4 X 10*) 

<» 11M) 


*Mun am at ealOBltt Mm MmpW (a - 101 <x t SOX 


ingi muted la • loot of -40* of tha NC population. 
However. tftU wot accompanied by t Iasi of octy abooi 
20d of me CD 34+ oefl population. A paesibie reason is 
turn dumping of myeloid cells wae primarily responsible 
foe tte t o o n soo n of call syngases. 

Aaalysis of tte viability of teCD34+ population dar- 
iag tte taloctioo process rmakd tha naaiateosnea of 
nunhnne integrity in tha population. Eno whan this 

Barton was otyeetad to ssceoad note of oyopntar* 
vatetetewiag. the majority (13*) of tte CD34+ cells 
ntnainod viable. Tte hematopoietic potential of tte 
CD34+ calk was slsa mamteate despite tba almost 
c om p le te loss of viability among te raw of tha leuko- 
eym. Tteaa marlgoj"* taaold raggest this ftozsn PBSC 
may mce totally irndogn CD74+ uiactiOA. 

ftir di tiuiuit. te selected foedoa may be eyopceaervad 
a locate tea. with only marginal 1ms la hematopoietic 

la namary. tbt UOUBX system wot o p ti mie id far 
beds maximal CD34+ call tacovcty ad pony. 
Sifteteody maroaiad twoverUt if CDJA-t- toils, tot 
no dg»*td— — thongs » tte tcaoWog CD34+ ytmty ti 
tte Ate product, mated wbao gtemar tall ««*«**• 
doai m uMd in da pneadntt, Additionally, t tatoa 
II logta dept i d ot of wimmlmdsg brttat aisat ctlU 
«a ma with the takatloe ptocats. Proiaa PS SC mm 
stewa » te toate pndums fat stiateag CDto^ <«Ui. 
with oaly small lotaas a i calls caned by tte formation 
of eaUote tyipm. l otead. idecud CBMv coda 
son IM Stawoti PBSC wan tueenaftiUy Avan ood 
thawed with Utda tou ia tte pcotentec pomuol of the 
baoanpoteOc pnciinocs. 


atvusNCis 


t. aria, CL Stmts. LC, Bmnll. C. tt ri AadStmc 
utinii of bamatapaiosis Hi. A hammpetoac progttiuor 
etU m<m wdfloa Sttati Sy i w too cln a i l ladbtoy 
nioad agodii XO-lt satia. J. Inwwn al 133:137, tvao. 

1 HtrtiwKfc. ILA. Kutetaao. leaoaanr. V,. t» tu Mg 
at Ingt nit wpandoa own (« ymtivt tad atgmvt 


S» 


parley et ai_ 


iiaomnaipim mMm o t aifla utef nf |i«in n 
«w rntm^mm. I Immtm. I ;5>i l«L 
3. MOttoyL 1. Malta. V, WatebeL W, « W. M|K graton 
®»P«W Mpruton «W MACS tyauctr* 1 UB1. ML 
4 Wwm SU.. leottapf. w.l * Uwut 0. MM 
Mltriea af vtebteul fnpiUrtrm Ml tvidii-biflUa lu 
muBMtoctpooa. J. laumuoi. Mateofe 91:11. 1ML 
i Ubtaanki. JA. Stiuda. LJU Oknojty. D» at aL ItJfid 

MAlxdAg H«wm rnii k ^n iMir ***** — 

Buriat of rimu «■* mUl Tnupteandu JJtlOU. 

ion. 

(. 1M1 D.T, Tfcbtaor. BJf, Lope B.ml Dwlwia 
ot » diaMUy applicable Njn-ipud flew cytoumy wr tfw 
itoMm of mupluttble Iranu hpianpiiloitt w «m 
:. HsnucoOw. 4.JQ3. 19*9. 

r Caaulat. JA. QaanL I. Cut. C.«i 034+ od 
poudva nMM M« nWmiM p l p mn Mood »j u 
ladkacManueuapodc sued SflM atria vpa at m> 
*husm ua wiiniui of tuxaot aapianaa tanks. 3. 
H—ucotc. 4jji. tm 

I. muut i, KUO. A, Ifm. WJ. M »L CBM laWcQoo 
(Or porflaf la mhipte nyahma aad uatyWa of CW*+ 
B act) ptauneu. SuuCala >*.» \*M. 

» Bmiwr. MX. UU. OX. Mau. R.&. m «L Oouamfc 
W| to mu «f nkpu tfkr utoiafNi feau ■»»« 

moWMm. Um Mt)«. 1903. 

10. Ddwori. AX.a.XCh«u .P„«al.0uada — fc. 

l>l Iti r I it ii ft* nrltT I W minkunio irr-f*-' “ 

of aUnte aytiapaaw liiriiui (CWtoogm w iu 

iftSOM. 1004. 

it. bngpt. W„ lwu. m, Otea . M-«il M eMUnrtna at 

riSEriw^ ftno dPriS 

19M* 

a 1—un.lU.luWopr.WL.HiI.BX.dW.tmftfmur 
■hrMuoAofam+ mnovoolttipMMi«Hltnut 
caur or imiPtlinrra »tao< 73:1717, Ml 


13. Sdff. BJ.. JCumt. AX. Wtiour, MX. a tl Auiolefeut 
too* umv mupiumiM omi naftaeOeoad ME «y- 
f p mm t d it diaariyi udtaidt «d IrydraxaOy) Omsk 
«Moat eowroM«aa taariat- Blood 70474. IH7. 

14. Alky. TJ.Pftttk.A_ Abmd. T.. « al. Aiaripftauip 
onub to B hmoboeyti atariai at uulop'M boat na» 
mwriafteferpad«w witbmittpaatlyapftooiacoaau- 
'Mtad boat mtao*. M Aduacu ■ Boat Mtnca Pwff#* 
ud Bnaattkt, faari bumtiOMl Symposium. tdt. Cm 
AX OfOB, 5. A WotttallWKWtila, a WUty-Lia. Nt* 
Yort, IBM, P- 1«L 

11 Burdy. MX Kagn, CJ.. Hud. LmiL Lap mua 
U vivo UfMt w af 03Apea6«« MflMtopoieac prof* 
udar «*» tor napiwiaoo. /. Honatpwr. aa 1 3, i m 

14. Ua, I K Un ua — . U ourpa. r iL Mp partly in. 

rairrufranr wl udoa of CSMt c«Ui kon But in 
B eau aoautnd prtptni atom wa nil (MUBCi oow 
dndou Wood M (Buypi l)4dla (afeaaanv Ittl. 

17 , MuOa M JL~ Row. AX. Man. TX « W. «iUo b m 
of a un t naa n ll i W a a ipr i kyprt pW w l Wood pn$ 
tahar tafl ca l l aadia Pu >»iiitat am ay almb wrt M Udt 
u4 paulwya aiaaphap anWwy wlaiiliUi teem. 
IMUillll, 1004. 

It Mm, A-A. Capa, B.W., Uara, MJW.. a «L Oatudaa 
ud vUMky af am eatk la patpUn) blood no call 
u U udnu kau beam M a t a mWnk utkifl aaua Btyu 

ion. 


Addnu npip npui te: 
Or. JUit n fmt 

fTWww «fr¥ VPnffT 

CHafaof Sarvfaaa 
SaNMitM 
Vo OmU+tn 10395 


\ 

I 

I 


60 



CERTIFICATE OF SERVICE 


I, Joanne Ceballos. hereby certify that on this 28th day of April, 1997, 
copies of the within document were caused to be served on the attorneys of record at the 
following addresses as indicated: 


VIA HAND DELIVERY 

Gerard M. O’Rourke, Esquire 
Connolly, Bove, Lodge & Hutz 
1220 Market Street 
P.O. Box 2207 

Wilmington, Delaware 19801 

VIA FEDERAL EXPRESS DELIVERY 

Coe A. Bloomberg, Esquire 
Lyon & Lyon 
633 West Fifth Street 
47th Floor 

Los Angeles, CA 90071 



Joanne Ceballos 



